Upregulation of mitochondrial E3 ubiquitin ligase 1 in rat heart contributes to ischemia/reperfusion injury.
Mitochondrial dysfunctions are responsible for myocardial injury upon ischemia/reperfusion (I/R) and mitochondrial E3 ubiquitin ligase 1 (Mul1) plays an important role in maintaining mitochondrial functions. This study aims to explore the function of Mul1 in myocardial I/R injury and the underlying mechanisms. The SD rat hearts were subjected to 1h-ischemia plus 3h-reperfusion, which showed the I/R injury (increase in infarct size and creatine kinase release), the elevated total and mitochondrial protein levels of Mul1 and p53, accompanied by the enhanced interactions between Mul1 and p53 as well as p53 and small ubiquitin-like modifier (SUMO1). Consistently, hypoxia/reoxygenation (H/R)-treated cardiac (H9c2) cells displayed cellular injury (apoptosis and necrosis), up-regulation of total and mitochondrial protein levels of Mul1 and p53, and enhanced interactions between p53 and SUMO1 concomitant with mitochondrial dysfunctions (increase in mitochondrial membrane potential and reactive oxygen species production while decrease in ATP production); these phenomena were attenuated by knockdown of Mul1 expression. Based on these observations, we conclude that a novel role of Mul1 has been identified in the myocardial mitochondria, where Mul1 stabilizes and activates p53 through its function of SUMOylation following I/R, leading to p53-mediated mitochondrial dysfunction and cell death.